The decline in late-life disability prevalence in the United States was one of the most important developments in the well-being of older Americans in the 1980s and 1990s, but there is no guarantee that it will continue into the future. We review the past literature on trends in disability and other health indicators and then estimate the most recent trends in biomarkers and limitations for both the population aged 65 and older and those aged 40 to 64, the future elderly. We then investigate the extent to which trends in education, smoking, and obesity can account for recent trends in limitations and discuss how these three factors might infl uence future prospects for late-life health. We fi nd that improvements in the health of the older population generally have continued into the fi rst decade of the twenty-fi rst century. The recent increase in the proportion of the younger population needing help with activities of daily living is concerning, as is the doubling of obesity in the last few decades. However, the increase in obesity has recently paused, and favorable trends in education and smoking are encouraging.
may result in impairment (e.g., joint stiffness) and in turn lead to limitations in physical, sensory, or cognitive functioning (e.g., diffi culty bending). The fi nal step in the process is disability, that is, limitations in carrying out specifi c activities (e.g., bathing). A key notion in this conceptual framework is that disability refl ects a gap between a person's capacities and the demands of a particular task when it is carried out in a specifi c environment. Thus, disability refl ects not only health but the environment and the nature of activities. The World Health Organization (2002) recently suggested alternative terminology, but the underlying conceptualization of disability is basically the same.
Functional limitations are generally viewed as coming earlier in the disablement process, as being less infl uenced by the environment, and thus as being more closely related to underlying capacity than disability or limitations in instrumental activities of daily living (IADLs; routine household tasks) or activities of daily living (ADLs; personal care tasks). Limitations in IADLs or ADLs tend to be less common in older populations than are functional limitations, since they generally refl ect more severe limitations.
Recently, demographers studying the health of older people have taken an interest in documenting the association of indicators of physiological dysregulation, commonly referred to as biomarkers, with diseases that are major causes of limitations and death (Finch, Vaupel, and Kinsella 2001) . These biomarkers (e.g., high cholesterol) may be conceived of as being manifested prior to the pathology stage in the disablement process (Crimmins 2004 ). An additional stage that also may be included at the end of a broadened conceptualization of changes in health at older ages is, of course, mortality.
It should be emphasized that these various stages represent simply a stylized progression. Change is not necessarily unidirectional (e.g., a physical mobility limitation may result in obesity and associated adverse biomarkers), and not all stages may be experienced (e.g., a person may die from heart disease without ever experiencing limitations).
In our review of past trends literature and our new analysis of recent trends, we focus on indicators of health that are measured consistently over time at the population level. Except for the discussion of mortality, our focus is on changes in the prevalence of the various indicators over time. Except for biomarkers and mortality, we rely on selfreported information.
More specifi cally, in our review of the literature, we highlight trends in adverse levels of selected biomarkers; diseases; poor or fair health (the two lowest categories among fi ve possible responses to a question about general health status); limitations in physical, sensory, or cognitive functions; limitations in IADLs and ADLs; and mortality. We also briefl y highlight results of studies that have attempted to identify reasons for the trends in limitations that have been found.
In our new analysis of recent trends, we focus on biomarkers and on limitations in physical functioning, IADLs, and ADLs. We chose to estimate trends in biomarkers because, to our knowledge, the most recent NHANES data for the 1999-2006 period have not previously been used for this purpose, so there was a clear opportunity to provide new evidence on biomarker trends. We chose to update trends in limitations in physical functions, IADLs, and ADLs because of their salience in the past late-life health trends literature and because of the availability of a 12-year time series of data from the NHIS, including recently released data for 2008.
TRENDS LITERATURE Biomarkers
Trends in biomarkers among the older population during the 1990s were mixed. Comparing data from NHANES III (1988 -1994 and NHANES 1999 , Crimmins and colleagues (2005 found, on the positive side, reductions in the proportions of the population aged 65 and older with high-risk total cholesterol and high-risk homocysteine (which is associated with heart disease, but has likely been reduced as a result of folate supplementation of cereals and fl ours to reduce fetal neural tube defects). On the negative side, they found increases in hypertension, high-risk C-reactive protein (a marker of infl ammation), and obesity. There was no signifi cant change in the proportion of the population with high-risk levels of glycated hemoglobin, which is associated with diabetes. Kim and colleagues (2006) , who compared NHANES III data with NHANES 1999 NHANES -2002 data for the population aged 40 and older, found sex differences in the trends. The decline in total cholesterol was greater among females than males, but so was the increase in C-reactive protein, which may have been related to the upward trend in the use of hormone replacement therapy. For hypertension, there was a decline among males, but an increase among females.
Diseases
Analyses of data for the population aged 70 and older from the 1984 and 1994-1995 Supplements on Aging (SOA) to the NHIS found increases in the prevalence of self-reports of many chronic conditions, including arthritis, heart disease, cancer, diabetes, stroke, and osteoporosis (Crimmins and Saito 2000; Freedman and Martin 2000) . These changes in prevalence refl ect the interplay of changes in awareness of specifi c conditions, diagnosis, incidence, treatment, and survival. Analysis of annual NHIS data from 1997 to 2004 for the population aged 65 and older indicated continuing increases in the proportion reporting arthritis/joint pain, cancer, and diabetes, but no signifi cant change in heart disease, stroke, and lung conditions, and declines in the proportions reporting severe mental distress .
Poor/Fair Health
Self-reports of general health status (e.g., How would you rate your health? Excellent, very good, good, fair, or poor?) are widely collected in population-level surveys and have been found to be predictive of mortality, functioning, and medical care use (Benyamini and Idler 1999; Idler and Benyamini 1997; Jylhä 2009; Mutran and Ferraro 1988) . A study based on 1982-2003 NHIS data documented signifi cant decline in the proportion of both females and males aged 70 and older reporting fair or poor health ). There also was a signifi cant decline among the population aged 40 to 69 years, although subsequent analysis of 1982-2006 NHIS data found that for the 40-to 59-year-old population, much of the decline occurred before 1997 (Martin et al. 2009 ). Weir (2007) examined data for those aged 51 to 56 years from the 1992 and found a signifi cant increase in fair/poor health.
Functional Limitations
Physical. Costa (2002) found improving physical functioning (bending and walking) for males aged 50 to 64 years and 60 to 74 years in her comparison of data from early twentieth century Union Army veterans with data from NHANES and NHIS for the early 1990s. Analyses of data from the Survey of Income and Program Participation (SIPP) for the 1980s and 1990s for the population aged 50 to 64 and those aged 65 and older (Cutler 2001; Freedman and Martin 1998) and from the 1984 and 1994-1995 SOA for the population aged 70 and older (Crimmins and Saito 2000; Freedman and Martin 2000) also indicated declines in limitations with such physical functions as climbing a fl ight of stairs, walking a quarter mile, and lifting and carrying a 10-or 25-pound weight. However, a study using NHIS data for ages 40 to 59 found no signifi cant change for the 1997-2006 period (Martin et al. 2009 ).
Sensory. Costa's analysis (2002) found a decline in blindness and deafness across the twentieth century. Self-reports of vision problems in the SIPP also declined in the 1980s and 1990s among the near-old and older populations (Cutler 2001; Freedman and Martin 1998) . More recently, analysis of NHIS data ) showed a signifi cant decline in vision problems among those 65 and older from 1997 to 2004. In contrast, there has been no apparent change in the prevalence of hearing problems (Crimmins and Saito 2000; Freedman et al. 2007) .
Cognitive . Analyses of data from the 1982, 1984, 1989, and 1994 National Survey of Long Term Care by Corder (1995, 1998) found declines in the prevalence of dementia among those 65 and older. Martin (2001, 2002) compared data for the population aged 70 and older from the 1993 Asset and Health Dynamics of the Oldest Old (AHEAD) study and from the 1998 HRS and found a decline in the proportion performing poorly on a series of questions related to memory, working memory, and mental status. However, when Rodgers, Ofstedal, and Herzog (2003) updated the analysis to 2000 and accounted for possible practice effects (i.e., improvement in performance as a result of having been asked the same questions in a previous survey wave), they found little progress. Langa and colleagues (2008) further updated the trend analysis to 2002 and found a decline in cognitive impairment but did not account for practice effects.
Limitations in ADLs and IADLs
IADL and ADL limitations are the most commonly studied outcomes in the literature on health trends among the older U.S. population, although, as noted earlier, these limitations are not "pure" indicators of health. For the 1970s, there was some evidence of an increase in this type of disability (Colvez and Blanchet 1981; Verbrugge 1984) , but these fi ndings may have been infl uenced by changes in elements of disability support programs ( Waidmann, Bound, and Schoenbaum 1995) .
In the 1980s and 1990s, beginning with the seminal analysis of data from the 1982 , 1984 , 1989 , and 1994 NLTCS by Manton and colleagues (1993 , 1995 , there was a growing consensus that late-life disability declined. Evidence of decline was found in three other nationally representative surveys: the NHIS (1982 -1993 , Crimmins, Saito, and Reynolds 1997 1982 -1996 , Schoeni, Freedman, and Wallace 2001 , SOA (1984 -1995 , Crimmins and Saito 2000 , and Medicare Current Benefi ciary Survey (MCBS, 1992 -1996 , Waidmann and Liu 2000 . Freedman, Martin, and Schoeni (2002) reviewed the broad literature on latelife disability trends in the 1980s and 1990s and concluded that most of the decline was in IADL-only disability prevalence, at a rate of 0.4% to 2.7% per year. A technical working group of disability trend experts (Freedman et al. 2004 ) delved into differences in trends in ADL disability across fi ve surveys, namely, the HRS, MCBS, NHIS, NLTCS, and SOA. Taking into consideration specifi cs of question wording and survey design, among other matters, the group concluded that there had indeed been a decline in late-life ADL disability in the 1990s, at a rate of 1.0% to 2.5% per year. Schoeni, Freedman, and Martin (2008a) found some evidence that the prevalence of any disability (ADL or IADL) declined faster for females than for males among those aged 70 and older from 1982 to 2002.
Trends in limitations among the population approaching age 65 have been less investigated, but several studies have found that rates of limitations in ADL activities edged upward in recent decades. Based on NHIS data, Lakdawalla, Bhattacharya, and Goldman (2004) and Bhattacharya, Choudhry, and Lakdawalla (2008) found that ADL disability increased from 1984 to 1996 among the population aged 30 to 59 years old. Martin et al. (2009) found no change in IADL-only limitation but increases in ADL disability from 1997 to 2006 in the NHIS data for 40-to 59-year-olds, although the prevalence rate remained low at about 1% of the population. Weir's analysis (2007 Weir's analysis ( ) of 1992 Weir's analysis ( , 1998 Weir's analysis ( , and 2004 HRS data for people aged 51 to 56 found no change in a composite index of limitations in physical functions, IADLs, and ADLs.
Causes of Declines in Late-Life Limitations
Assessing the reasons for the decline in late-life limitations may be useful in predicting possible future changes and designing interventions to infl uence them. Given the multiple possible infl uences on disability, no single factor entirely explains the past trend. Focusing fi rst on chronic diseases, three conditions that are important causes of disability became less disabling over recent decades: cardiovascular disease, vision impairment, and arthritis Schoeni, Freedman, and Martin 2008b) . First and foremost is cardiovascular disease, for which there were enormous advances in both surgical and pharmaceutical interventions. Cutler, Landrum, and Stewart (2008) estimated that improvements in cardiovascular treatment accounted for about 20% of the decline in disability from 1984 to 1999. The treatment of vision problems also advanced. For example, cataract surgeries more than doubled between 1984 and 1995 (Desai et al. 2001) . For arthritis, increases in both joint replacement surgeries and the use of antirheumatic drugs likely contributed to the reduction in disability associated with arthritis (Fries et al. 1996; Kurtz et al. 2005; Ward and Fries 1998) .
Of course, health is infl uenced by more than medical care, and disability is not simply a health measure, so the reasons for the disability trends may be found in other domains beyond medical treatments. Another major factor associated with the decline in late-life disability is the enormous increase in the educational attainment of the older population in recent decades (Schoeni et al. 2008b) . For example, even as the educational gradient of functional limitations remained substantial but unchanged, the proportion of the population 65 and older with less than a high school education decreased from 54.5% in 1984 to 39.3% in 1993. For that period, Freedman and Martin (1999) , using SIPP data, estimated that as much as half of the decline in diffi culty with some physical functions could be accounted for by increases in education. Other socioeconomic and demographic factors whose trends played signifi cant but smaller roles in disability decline include poverty and widowhood (Schoeni et al. 2008b ). Improved early-life conditions (Freedman et al. 2008 ) and increased use of assistive technology (Freedman et al. 2006 ) also had signifi cant associations with the decline in disability.
At the same time, in their review and analysis of possible explanations, Schoeni et al. (2008b) concluded that several other factors were not substantially linked to past trends, namely, smoking behavior, racial/ethnic composition, nativity, cancer, diabetes, ear conditions, lung disease, mental conditions, and nervous system conditions. That the secular decline in smoking has not been a factor thus far may be because of the lagged effects of smoking cessation on the prevalence and severity of diseases associated with disability-for example, heart disease, cancer, and lung disease. Moreover, the cohorts studied in analyses of old-age disability trends did not experience the rapid declines in smoking experienced by later cohorts. In addition, the sex difference in smoking behavior declined substantially in the second half of the twentieth century, so that exposure to smoking followed different temporal patterns for males and females (Wang and Preston 2009) .
In contrast, the increase in late-life obesity, while not playing a major role in disability trends, did dampen the decreases (Freedman and Martin 2000; Freedman et al. 2007 ). Using NHANES data from 1988 -1994 , Alley and Chang (2007 found that the odds of ADL disability did not increase for the obese population aged 60 and older, but the odds of ADL disability among the obese relative to the odds among the non-obese increased over time because ADL disability declined among the non-obese.
Mortality
From 1950 to 2005, life expectancy at birth in the United States increased from 65.4 to 75.2 years for males and from 71.0 to 80.4 years for females (Human Mortality Database 2009). Mortality rates fell at every age, including in late life. Expectation of life at age 50 increased by about six years over the 55-year period for each sex, reaching 28.9 years for males and 32.7 years for females in 2005. Females made relatively more progress from 1950 to 1975, but males did better in the last 30 years, and the sex difference in survival narrowed. Males especially benefi ted from the more than halving of the death rate from cardiovascular disease since 1970 (Carandang et al. 2006; Ford et al. 2007; Jemal et al. 2005; Kramarow et al. 2007) .
Despite this progress, advances in survival in the United States recently have been slower than in many other rich countries. Such is especially the case for females aged 50 and above. For example, in 1950, life expectancy at age 50 was 26.6 years for U.S. females, but only 23.9 for Japanese females (Human Mortality Database 2009). By 1975, U.S. females were only barely ahead of Japanese females, 30.0 versus 29.4 years; but by 2005, Japanese females had surged ahead to 36.8 versus 32.7 years for U.S. females. The relative stagnation of progress in the United States is not explained by migration patterns or the racial and ethnic heterogeneity of the population (Vaupel 2009 ). In 2007, the National Academies established a Panel on Understanding Divergent Trends in Longevity in High-Income Countries to investigate such differences (National Academies 2009). Two of the background papers written for the panel (Glei, Meslé, and Vallin 2010; Preston, Glei, and Wilmoth 2010) have suggested that smoking may be a major factor in the relatively poor performance of the United States.
METHODS FOR ANALYSIS OF RECENT TRENDS

Data Sources
National Health and Nutrition Examination Survey. For analysis of recent trends in biomarkers, we rely on data from the NHANES, which is conducted by the National Center for Health Statistics (NCHS 2006) and is representative of the noninstitutionalized national population. Information about medication use was collected through in-home interviews. Body measurements and blood samples were obtained at mobile examination centers. Since 1999, NHANES data have been released in two-year increments, and we use samples for 1999-2000, 2001-2002, 2003-2004, and 2005-2006 . Two-year sample sizes varied by specifi c biomarker: they ranged from 1,365 to 1,863 for the population aged 40-64 and from 949 to 1,330 for those aged 65 and older.
We estimate trends in prevalence of high-risk levels of the eight biomarkers. For each of the biomarkers, listed below, we provide examples of associated health conditions; more detailed discussion of the physiological role of each marker may be found in Crimmins et al. (2008) . The cutpoints used to defi ne high risk in our analyses are shown in parentheses for each biomarker in the list:
1. High C-reactive protein, a marker of infl ammation associated with arthritis, cerebrovascular disease, and poor cognitive function (CRP ≥ 3.0 mg/l) 1 2. Obesity, which is associated with cerebrovascular disease and diabetes, among other conditions (body mass index [BMI] ≥ 30) 3. High total cholesterol, which is associated with atherosclerosis and coronary artery disease (≥ 240 mg/dl) 4. High total cholesterol or taking cholesterol-lowering medication 5. High glycated hemoglobin, a marker used in the management of diabetes (≥ 6.4%) 6. High glycated hemoglobin or taking diabetes medication or injections 1. The major prior study of biomarker trends in late life (Crimmins et al. 2005 ) excluded from analysis of high-risk CRP, people with CRP greater than 10 mg/l, because of the possibility that such levels of CRP primarily indicate acute infection. However, a later cross-sectional analysis suggested that doing so selectively excludes from the analysis those who are obese or who have lower socioeconomic status. We conducted sensitivity tests excluding those with CRP greater than 10 mg/l and found no substantial differences from the trends reported in the tables that are based on the specifi cation given in the text. 7. High blood pressure, which is associated with damage to arteries and heart failure, among other complications (systolic ≥ 140 or diastolic ≥ 90 mm Hg; average of multiple readings, omitting the fi rst) 8. High blood pressure or taking antihypertensive medication National Health Interview Survey. For analysis of recent trends in limitations in physical functions, IADLs, and ADLs, we use annual data from 1997 to 2008 from the NHIS, a nationally representative survey of the noninstitutionalized population. We chose to use NHIS data rather than NHANES data for this purpose for multiple reasons, including the long time series of annual observations available from the NHIS, the larger NHIS sample sizes, and the availability of information on limitations for the under-60 population in the NHIS. Specifi cally, we analyze trends in three summary measures:
1. Diffi culty with any of nine physical functions (walking a quarter mile; climbing 10 steps; standing two hours; sitting two hours; stooping, bending, or kneeling; reaching over one's head; grasping small objects; carrying 10 pounds; moving large objects) 2. Needing the help of another person in handling routine needs, such as everyday household chores, doing necessary business, shopping, or getting around for other purpose, but not needing help with ADLs (IADLs-only) 3. Needing the help of another person with personal care needs, such as eating, bathing, dressing, or getting around inside the home (ADLs) Information about household members' need for help with ADLs and IADLs is gathered in what is called the NHIS family core interview. All household members are invited to participate directly in the interview, but if a member is not available, a responsible family adult is allowed to provide answers by proxy. Questions about physical functioning are asked only of a smaller set of randomly selected adults in what is called the NHIS sample adult interview. These sample adults may be interviewed at another time if they are not present at the time of the family core interview. Information about height and weight (which are used to calculate body mass index and an indicator of obesity) and information about smoking experience also are obtained only from sample adults.
NHIS procedures regarding documentation of proxy responses among sample adults changed over the analysis period, so we exclude all proxy responses in the sample adult fi le (0.6% to 0.8% of the sample aged 40-64, and 2.6% to 3.4% of the 65 and older sample from 2001 to 2008). Because we include obesity and smoking in the models of all three types of limitations listed above, our NHIS analysis is based solely on data from the sample adult interviews, even though information on ADLs and IADLs is available from the much larger data set based on the family core interviews. Because we exclude sample adults for whom there were proxy responses, and because information regarding physical functioning was obtained only in the sample adult interviews, there are no proxy responses in the analysis of diffi culty with physical functioning. However, information regarding need for help with ADLs and IADLs was obtained through the family core interview for which proxy responses were allowed even for a sample adult who subsequently directly responded in the sample adult interview. Thus, for some sample adults, ADL and IADL information was obtained from proxy respondents to the family core interview. Because there may be differential reporting of limitation by proxies, we include a variable in the models of trends in IADL-only and ADL limitations to indicate proxy response.
For a small number of respondents, data on the various types of limitations were not available (for IADLs and ADLs, less than 0.1% for both the 40-64 and 65 and older groups; for physical functions, 0.7% for those 40-64 and 2.0% for those 65 and older), and we omit them from the analysis. The resulting 12-year sample sizes range from 145,241 to 146,231 for ages 40-64 and from 66,632 to 67,731 for those 65 and older, depending on the measure of limitation.
As noted earlier, both data sets were drawn from the noninstitutionalized population. Analysis of NLTCS data from 1982 through 2004-2005 found a continuing decline in the rate of institutionalization (Manton, Gu, and Lamb 2006) . Assuming that both older people living in institutions and the increasing proportion of the total older population remaining in the community more recently had high-risk levels of biomarkers and limitations, the shift in residency would tend to increase the prevalence of these indicators in the noninstitutionalized populations examined here. Previous studies (Schoeni et al. 2008a (Schoeni et al. , 2001 ) explored the sensitivity of trends in late-life disability in the 1980s and 1990s to the inclusion or exclusion of the noninstitutionalized population and found no substantive effects.
Statistical Models
For our analysis of trends of each of the biomarkers and our initial analysis of limitations, we pool data for all survey years for each of the broad age groups (40-64 and 65+) and fi t logistic models, controlling for sex and age (fi ve-year age groups up to 85+) and including an indicator of survey year, the so-called trend variable (for NHANES: 0 = 1999 (for NHANES: 0 = -2000 (for NHANES: 0 = , 1 = 2001 (for NHANES: 0 = -2002 (for NHANES: 0 = , 2 = 2003 (for NHANES: 0 = -2004 (for NHANES: 0 = , 3 = 2005 (for NHANES: 0 = -2006  for NHIS: 0 = 1997 and on up to 11 = 2008). Subtracting 1 from the estimated odds ratios (OR) for the trend variable and then multiplying by 100 yields for NHANES and NHIS outcomes, respectively, the estimated average biannual and the estimated average annual percentage changes in those outcomes. For analysis of outcomes for each sex separately, the sex indicator is omitted from the models.
In an effort to account for the trends in limitations, we serially add to the basic model controls for education (0-8 years, 9-12 years, high school graduate, some college, college graduate, some graduate school, missing), smoking (never, current, former, missing), and obesity (no, yes, missing). We selected education because of its importance as a factor associated with past disability decline, as documented in the earlier review of the trends literature. As also mentioned there, smoking has not been found to play a role in past trends in late-life limitations, but it may well be that, because of lagged health effects of and cohort differences in smoking behavior, there is a delay in the manifestation of the infl uence of smoking trends on trends in late-life limitations. In addition, our literature review suggested the importance of smoking for mortality trends in the United States. Thus, we decided to include smoking in this updated analysis of limitations. The fi nal factor, obesity, was selected because of concern that its growth in recent decades may increasingly dampen or even reverse past observed declines in late-life limitations.
Although we do not formally test across model specifi cations, informal comparisons of trend coeffi cients and odds ratios across models are suggestive of the roles of specifi c factors. For example, if the estimated trend coeffi cient from a basic model is signifi cantly negative, implying a trend odds ratio less than 1 and a decline in limitation, but the addition of a control results in a trend coeffi cient not signifi cantly different from zero, the fi nding is consistent with temporal changes in the control having the potential to explain the temporal trend in limitation. In an alternative example, the basic model may yield a trend coeffi cient that is not statistically different from zero, but the addition of a control results in a signifi cantly negative trend coeffi cient and an odds ratio less than 1. In such a case, it might be argued that were it not for the trend in the control, the prevalence of limitation might have decreased.
For the biomarker analyses, we use two-year mobile examination center weights from the NHANES, and for the limitations analyses, we use NHIS sample adult weights that we recalculated to adjust for omission of sample adult proxies. For both types of analyses, we use SUDAAN to adjust standard errors for the complex survey design.
RESULTS
Results for the Population 65 and Older
Biomarkers. As shown in the third column of the top panel of Table 1 , trends in proportions with high-risk levels of C-reactive protein, total cholesterol, and blood pressure were signifi cantly negative (OR < 1.000) for the total older population from 1999 to 2006. The only signifi cant upward trend was in the prevalence of having high cholesterol or taking cholesterol-lowering medication (OR = 1.100). The proportion taking cholesterol-lowering medication increased signifi cantly from 21% in 1999-2000 to 34% in 2005-2006 (not shown) , and the decline in high cholesterol without taking medication use into account was substantial (OR = 0.809), suggesting that the trend in medication use was keeping up with incidence of this condition (ignoring mortality).
The lower two panels of Table 1 present the results for older females and males separately. As was the case for the total population, among older females, the prevalence of high-risk C-reactive protein, total cholesterol, and blood pressure all declined, but, unlike for the total older population, there was no signifi cant increase in the proportion who had high cholesterol or were taking cholesterol-lowering medications. There was actually a marginally signifi cant decline (p = .06) in the proportion of females with hypertension or taking antihypertensives. The only troubling trend for females was the increase in the proportion with high-risk glycated hemoglobin or being treated for diabetes. For older males, the proportions with high total cholesterol and high blood pressure were both down signifi cantly, and there was a marginally signifi cant decline (p = .07) in the prevalence of high glycated hemoglobin. Like the total older population, the male population showed an increase in the proportion with high cholesterol or being treated for it.
We also investigated trends in high-risk biomarkers separately for the non-obese and the obese older populations (Table 2) . For all biomarkers, the directions of trends for the non-obese population were the same as those for the total population, although statistical signifi cance levels varied. The obese population did not show a decline in high-risk C-reactive protein but did experience a decline in high total cholesterol and hypertension. For both the non-obese and obese older populations, there were increases in the proportion with high cholesterol or on medication. But the proportion with hypertension or on medication declined (p = .06) for the non-obese sample, while it was fl at for the obese population. Examining the levels of the various biomarkers, for the obese population, 2003-2006 average proportions with high C-reactive protein, high glycated hemoglobin, and high glycated hemoglobin or on medication were substantially higher than those for the non-obese population. However, the proportions of the obese and non-obese in 2003-2006 with high cholesterol or hypertension were quite similar.
Limitations. Almost two-thirds of the older population reported diffi culty with at least one of nine physical functions (not shown). As indicated by the result for the basic model in the fi rst column of Table 3 , the proportion with diffi culty did not change signifi cantly for the total population from 1997 to 2008. The same was true for males, but for females, there was a signifi cant increase of 1% per year in the proportion reporting diffi culty [(1.010 -1) × 100 = 1.0]. For the total 65 and older population, adding education to the basic model resulted in a signifi cant upward trend in diffi culty, suggesting that were it not for the increase in the educational attainment of the older population over the period, diffi culty functioning would have increased. The addition of smoking to the basic model slightly raised the trend odds ratio, but the trend coeffi cient for the smoking model was signifi cant only at the .06 level. In the physical functioning models for females, the upward trend remained signifi cantly positive in all models, except for the one in which the obesity variables were added. In that case, the trend was no longer statistically signifi cant, indicating that obesity could account for the increase in diffi culty functioning for older females. Crude rates. c Trend odds ratios and p values for trend coeffi cients from logistic models, using data from all four observation periods 1999-2006 and controlling for fi ve-year age group. For models based on total sample, also controlling for sex. † p < .10; *p < .05; **p <.01; ***p < .001 for trend coeffi cients from logistic models.
It should be noted that in the NHIS analysis, we used self-reported obesity, which increased over the period, in contrast to the lack of signifi cant change in measured obesity found for most groups in the NHANES analysis. Possible reasons for the differences in obesity trends across surveys could be the smaller NHANES sample size, differences in method of assessment, and, in particular, secular change in willingness to report weights associated with obesity in the NHIS.
In the second column of Table 3 , the trend odds ratio of 0.982 for the basic model for the total sample indicates that the proportion needing help with IADLs-only declined signifi cantly over the 12-year period for the older population. The crude proportion declined from 7.4% in the late 1990s to 6.7% in the last three years of the 12-year period (not shown). The addition of education to the basic model resulted in only a marginally signifi cant coeffi cient (p = .07). The trend coeffi cients for all models for males were statistically insignifi cant, but there were signifi cant negative trend coeffi cients for all IADL-only models for females.
Results in the third column of Table 3 show a marginally signifi cant decline (p = .05) in the proportion needing help with ADLs for the total 65 and older population, which was around 5% (unadjusted) for most of the period (not shown). The addition of education to the model resulted in an insignifi cant trend. In the female ADL models, there were no significant trends, but for males, all the coeffi cients were signifi cantly negative. So for the older population for this period, females experienced improvements in carrying out IADLs-only, while males experienced improvements in ADLs. c Trend odds ratios and p values for trend coeffi cients from logistic models, using data from all four observation periods 1999-2006 and controlling for sex and fi ve-year age group. † p < .10; *p < .05; **p <.01; ***p < .001 for trend coeffi cients from logistic models.
RESULTS FOR THE POPULATION AGED 40 TO 64
Biomarkers. For the younger population, there was little signifi cant change from 1999-2000 to 2005-2006 in most of the high-risk biomarkers ( Table 4 ). The exception for the total population was a marginally signifi cant increase (p = .06) in the proportion obese, refl ecting a signifi cant increase among younger males, but not among younger females. Both the female and the non-obese populations (Table 5 ) showed a decline in the proportion with high-risk C-reactive protein, and the obese population experienced a signifi cant decline in the proportion with hypertension. The prevalence of high-risk biomarkers was considerably higher among the obese versus the non-obese younger populations, with the exception of high total cholesterol, for which the levels were similar.
Limitations. A much lower proportion of this younger population reported diffi culty with any of nine physical functions-on average about 35% for the period (not shown), as opposed to almost two-thirds for the older population. However, as with the older group, there was no signifi cant change over the period in the proportion of the total younger group reporting such diffi culty (Table 6 ). The same was true for both younger females and younger males. But for the female and total samples, the addition of obesity to the basic model resulted in a signifi cantly negative trend coeffi cient and an odds ratio of less than 1, indicating that the trend in obesity had a deleterious effect. For the male and total samples, the addition of smoking to the basic model resulted in a signifi cantly positive trend, suggesting that were it not for the decline in smoking, diffi culty functioning might have increased. There were no signifi cant trend coeffi cients for any of the IADL-only models for the younger population-total, female, or male-and overall prevalence of needing help with c Trend odds ratios and p values for trend coeffi cients from logistic models, using data from all four observation periods 1999-2006 and controlling for fi ve-year age group. For models based on total sample, also controlling for sex. † p < .10; *p < .05 for trend coeffi cients from logistic models.
these activities remained at about 2% (not shown). For the ADL models, trend coeffi cients were signifi cantly positive, and the trend odds ratios were greater than 1 for all the models for the total and female samples. Despite the increase, the prevalence of needing help with ADLs for the total younger population was, on average, only 1.2% for 2003-2008 (not shown).
DISCUSSION
Summary of Findings
Improvements in the health of the older population generally continued into the fi rst decade of the twenty-fi rst century. The proportions with high-risk levels of some important biomarkers declined, although the use of medications likely played roles in the decreases. The decline in the proportion of the older population with high-risk total cholesterol that we found extended a trend from the 1990s (Crimmins et al. 2005) . In contrast to the earlier period, we also found declines in the prevalences of high-risk C-reactive protein, hypertension, and, at least for some older subpopulations, of hypertension or taking medication. The substantial increase in the use of statins (Stagnitti 2008) , which not only lower cholesterol but also reduce infl ammation (Ridker 2003) , may be related to the declines in both total Crude rates. c Trend odds ratios and p values for trend coeffi cients from logistic models, using data from all four observation periods 1999-2006 and controlling for sex and fi ve-year age group. *p < .05; **p <.01 for trend coeffi cients from logistic models.
cholesterol and C-reactive protein that we found. The increased use of statins likely refl ects both improved diagnosis of cholesterol problems and revised thresholds for treatment. For females, the sharp reduction in the use of hormone replacement therapy beginning in 2002 also may be associated with the decrease in C-reactive protein (Buist et al. 2004; Ridker et al. 1999) . The decline in hypertension or taking antihypertensive medication is a good sign that may indicate new progress in interventions beyond medication to reduce blood pressure. Nevertheless, hypertension remains uncontrolled for many people (Chobanian 2009 ).
Among the older population, the prevalence of measured obesity did not change signifi cantly. This fi nding is consistent with the broader literature on obesity trends that has documented a very recent plateauing of the increase in obesity, particularly for females (Ogden et al. 2006; ), albeit at a substantially higher level than 30 years ago.
Among the group aged 40-64, there were fewer signifi cant trends in high-risk biomarkers than among the older group. However, obesity, which is more common among the younger population, increased especially among males over the eight-year period. The trend in C-reactive protein was down for both the female and non-obese younger populations, as was the trend in hypertension among the younger obese. Turning to the results from the analysis of trends in limitations, the increase over the 1997-2008 period in diffi culty with physical functioning among older females stands in contrast to the declines for the total older population noted for the 1980s and 1990s in the literature review. Possible explanations for this difference include recent consequences of obesity for older females or differences in measures of functioning across studies. We found that the proportion needing help with IADLs-only was down for the total and female samples, and the proportion needing help with ADLs was down for the total and male samples. The estimated rates of decline for the total sample of 1.8% per year for IADLsonly and 1.3% per year for ADLs are consistent with the range of rates found in various studies for earlier periods (Freedman, Martin, and Schoeni 2002; Freedman et al. 2004) . As noted at the outset, disability measures refl ect gaps between underlying capabilities and the environment in which activities are carried out, so they are not pure measures of health, and trends in them may be infl uenced by trends in such other factors as home modifi cation and use of assistive technology.
In the younger population, we found no change in diffi culty with physical functioning or needing help with IADLs-only. ADL disability was up for the total and female samples, but prevalence remained very low. The ADL fi nding is consistent with previous studies that were reviewed earlier, and to the extent that trends in limitations for the younger population may be related to future trends for the older population, this result may be cause for concern. Interestingly, the addition of each of the three variables-education, smoking, and obesity-to the basic ADL model did not change the estimated trend odds ratio substantially. So the reason for this upward trend remains unclear. One possibility is that rather than a temporal increase in the onset of disability in middle age, this change in prevalence refl ects increased survival of people who experienced an onset of disability earlier in life (Field and Jette 2007) .
Increases in education continued to be associated with favorable trends for all three outcomes for the total older population. This fi nding is consistent with studies of earlier periods (e.g., Schoeni et al. 2008b ). However, the inclusion of education in the models for the younger group did not affect the trend estimates. This difference is not surprising given the more dramatic changes in educational attainment for the older population. Declines in smoking also are associated with more favorable trends in physical functional limitations for both the total younger and older populations and for younger males. Prior studies found no effect of smoking on trends in needing help with IADLs and ADLs among the older population (Schoeni et al. 2008b ). It could be that the lagged effects of earlier smoking cessation are fi nally being manifested in late-life functioning or that the various cohorts represented in earlier studies had relatively similar smoking experiences in their early years, whereas across the cohorts represented in this analysis (especially for males), there were declines in the number of years spent smoking before age 40 (Preston and Wang 2006) . The difference across studies also could be related to our use here of physical functional limitations, which are far more prevalent than ADL or IADL limitations, refl ect mobility in particular, and thus may be more sensitive to the deleterious effects of smoking.
On the negative side, trends in reported obesity were unfavorably associated with trends in physical functional limitations for older and younger females and the total younger population. They were not associated with trends in IADL-only or ADL limitation. Again, because of the relatively more circumscribed nature of IADLs and ADLs in comparison with physical functions, this result is not entirely surprising. One could imagine that obesity might be related to diffi culty climbing a fl ight of stairs or walking a quarter mile, but not, except at the most severe levels, to needing help with routine household or personal care activities. Indeed, Freedman and colleagues (2007) found that for the 1997-2004 period, obesity was relatively rarely cited by older people as a cause of their need for help with IADLs or ADLs.
Finally regarding our analysis, the three factors taken together typically appeared to counterbalance their individual infl uences on the trends. Models including all three factors yielded trend odds ratios almost identical to those from the basic models.
Prospects for the Future
Looking forward, what are the prospects for changes in education, smoking, and obesity as they relate to the older population? Predicting educational attainment is relatively straightforward, given that older people of the next few decades are already alive, and most of them completed their educations early in life. The projection shown in Figure 1 likely underestimates future educational attainment because it does not take educational differences in mortality into account. Nevertheless, it shows that we can expect a continuing increase in the educational attainment for the population aged 65 and older, although the increase will likely not be as rapid as in the past. Given the many mechanisms through which education positively affects health and functioning (e.g., healthier lifestyles, access to health care, health literacy, use of assistive devices), this continued increase suggests continuing improvements in late-life health. Figure 2 presents by age the percentages who were currently smoking in 1983, 1993, and 2003 . There clearly was a decline in smoking over time. The crossover in prevalence very late in life may refl ect either cohort or mortality selection effects. The health consequences of smoking typically occur with a lag, so it is possible that the dividends of these past smoking declines will be reaped well into the future. Plus, recent policy developments are encouraging. In 2009, as part of the Children's Health Insurance Program Reauthorization Act, the federal excise tax on cigarettes was increased from 39 cents to $1.01 per pack 
Percentage
Less than high school High school More than high school Sources: U.S. Census Bureau, 1985 Bureau, -2005 Current Population Survey, and authors' projection. (Alcohol and Tobacco Tax and Trade Bureau 2009 ). New legislation signed by President Obama in June 2009 allows the Food and Drug Administration to ban certain ingredients from cigarettes (not nicotine or menthol, but other sugary fl avorings) and to further restrict sales and marketing, including through tougher labeling. The Congressional Budget Offi ce (2009) estimated that the new law would reduce youth and adult smoking by 11% and 2%, respectively, over the next decade. So there is encouraging progress at the federal level, together with higher state and local taxes and stricter regulation of smoking in public places. Prevalence of obesity among adults aged 20 to 74 years increased from 15% to 33% from 1971-1974 to 2003-2004 , and prevalence of overweight (BMI for age ≥ 95th percentile) among children and adolescents aged 2 to 19 years increased from 5% to 17% (Ogden, Yanovski, et al. 2007 ). From 1999 , there was no signifi cant increase in obesity among adult females or in overweight among children (Ogden, Carroll, and Flegal 2008 ), and from 2003 , there was no signifi cant increase in obesity among adult males ). This halt, or at least pause, in the upward trend in obesity is a good sign, but levels remain quite high. Beyond the increase in the proportions over the BMI threshold for obesity, the entire BMI distribution has shifted upward in recent decades, and in 2003-2006, more than 5% of adults had a BMI of 40 or higher (NCHS 2009 ). Although the increase in obesity dates from more than 30 years ago, public awareness of it has been raised only recently, and public attitudes toward obesity and the relative roles of individual versus societal responsibilities in combating it are mixed (Barry et al. 2009 ). Widespread effective programs and policies to reduce obesity have not yet been identifi ed. Note: Sixth-degree polynomial trend lines traced over smooth-line graphs of raw data.
That said, not all obese people have health problems, and, in particular, not all obese people have metabolic abnormalities (Stefan et al. 2008; Wildman et al. 2008) . BMI and even waist circumference are fairly crude predictors of health problems, and the bio medical community is working to understand why some obese people have health problems and some do not. The cardiovascular risk profi le associated with obesity has improved over time with the increased use of antihypertensives and cholesterol-lowering drugs (although at some cost). We found declines in some high-risk biomarkers for the younger and older obese populations from 1999-2000 to 2005-2006 . Analyzing NHANES data from the 1970s to 2000, colleagues (2004, 2005) found that, with the exception of diabetes, the cardiovascular risk profi le of obese people in the 1990s was more advantageous than that of normal-weight people 30 years earlier, and that obese people were increasingly likely to have their diabetes diagnosed in comparison with non-obese people.
Nevertheless, the continuing high risk of diabetes among the obese is worrisome. However, even in this case, there is the intriguing new evidence that gastric bypass surgery for the obese results in a decline in diabetes-even before weight is lost (Buchwald et al. 2004 ). The Centers for Medicare and Medicaid Services (2009) recently announced that Medicare will cover bariatric surgery for patients with diabetes and a BMI of 35 or higher. In addition, the sociodemographic composition of the obese population has changed. For example, the educational differential in obesity has declined markedly over recent decades, particularly among females (Himes and Reynolds 2005; Zhang and Wang 2004) . Thus, for a variety of reasons, what it means to be obese appears to be changing, possibly for the better, over time.
Largely unknown, but potentially quite negative, are the implications for late-life health of a lifetime of obesity, the probability of which increased as childhood overweight increased. One U.S. study found that more than 14% of overweight children in the early 1970s became severely obese (BMI ≥ 35) as adults, but less than 4% of normal-weight children did so (Ferraro, Thorpe, and Wilkinson 2003) . On the other hand, the same study found no increased risk of mortality among overweight children who did not become severely obese as adults, and a study of a 1947 birth cohort in Newcastle, England, found that childhood and adolescent BMI showed little relation with the risk of adult disease, once adult body fat was controlled for (Wright et al. 2001) . Some analysts have argued that it is the tempo of childhood gain in BMI that matters more for adult health than does the particular BMI at any given age (Barker et al. 2005; Leunissen et al. 2009 ). Others have focused on weight gain in adulthood (Alley and Chang 2010) . In any case, there is a need to include indicators of individual obesity history in future trend analyses. Our models investigating the association of smoking with trends in limitations were able to control at least for current, ever, and never smoking, but our measures of obesity were limited to current status.
Thus, it is diffi cult to forecast precisely the implications of obesity for future late-life health. Undoubtedly they are negative, but how negative? Simple extrapolations of past obesity trends or extrapolations of past risks associated with obesity likely overestimate the implications of obesity for future late-life health.
In sum, the latest trends in high-risk levels of biomarkers and limitations among the older population generally have been downward. The recent increase among the younger population in ADL limitation raises the concern of a possible dampening or even reversal of future progress in late-life health, but the causes behind this increase remain unknown. The more than doubling of obesity in the last decades of the twentieth century is especially troubling, but the favorable trends in education and smoking may counterbalance its infl uence.
